Kinetics of synthesis, processing, and membrane transport of heat-labile enterotoxin, a periplasmic protein in Escherichia coli.
We report the detection in vivo of precursors to the A and the B subunits of the heat-labile enterotoxin (LT) in Escherichia coli. Both pre-LT A (Mr = 29,500) and pre-LT B (Mr = 13,500) are present in the spheroplast fraction of the bacteria after separation of the cells in spheroplasts and periplasm. Two smaller LT A related polypeptides (17 and 23 kDa) were also detected in the spheroplast fraction. Both were degraded with a half-time of about 40 s. Mature subunits (Mr = 27,500 for LT A, and 11,500 for LT B) are released from the spheroplasts soon after processing and occur freely in the periplasm not associated with the cytoplasmic or the outer membranes. Processing occurs mainly post-translationally for both the A and the B subunits. However, they show different kinetics of processing and subsequent segregation into the periplasm. Whereas pre-LT B is processed and released within seconds after chain termination, pre-LT A is processed and released more slowly, and a subfraction of mature LT A may reside in the cytoplasmic membrane for several minutes.